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I undertook and carried out this 
series of experiments at the suggestion of 
and under the disection of Dr. W. J. V. 
Osterhout, and the results obtained strong- 
ly sustain if not positively oonfirra his 
theory that osmotic pressure is not alone 
responsible for the conveyance of solutions 
through the membranes and walls of plant 
cells. 

As is now generally conceded the 
living plant cell is an osmotic system in 
which the protoplasm serves as a serai-perm- 
eable membrane, i. e. a membrane which will 
allow water to pass to or from the cell but 
not the dissolved salt which may be con- 
tained in solution. When the cell dies 
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the protoplasm loses its seral-permeable prop- 
erty, at least partially, and soiie of the 
cell content passes into the outer solution. 
Not unlikely the inner and outer solutions 
intermix until equilibrium is established. 

The cell is surrounded by two walls, 
the outer thick cellulose wall which is perm- 
eable to both water and solutes, and the in- 
ner protoplasmic membrane. It is this thin 
protoplasmic membrane which is semi-permeable. 
When the cell loses water the protoplasm con- 
tracts and the protoplasmic membrane is pull- 
ed away from the outer cellulose wall, a con- 
dition ter.Tied (plasinalysis). This may be 
brought about by placing the cell in a sol- 
ution of greater concentration than that of 
the cell sap. 
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For vegetable iiiaterial the or- 
dinary red table beet was chosen because 
the red coloring matter of the cells fur- 
nishes an accurate means of determining 
the relative longevity and condition of 
the cells in the different solutions, and 
permits of checking the results obtained 
in large blocks by parallel plasmalytic 
observations. 

The beets were taken from one 
garden only, in order to obtain material 
of as uniform composition as possible. 

After determining the freezing 
point depression and concentration of the 
cell sap the several solutions were made 
up as shown in the tables. 
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The greatest possible care was 
exceroised in selecting the salts used. 
The best C. P. naterial of different 
firms was obtained and special tests made 
for com;iarative purity. Likewise the v/ater 
usdd was distilled from KMnO^ in large 
flasks specially prepared for physiologi- 
cal purposes. These precautions are par- 
ticularly essential in plasmolytic determin- 
at ions . 

The blocks of beet tissue were 
cut of unifor.a size in a miter box, then 
placed in graduated cylinders containing 
the solutions, and the cylinders next, put 
into a water bath at a constant temp, of 
25^ C. 
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At definite regular intervals as 
given in the tabulated data the blocks 
were removed, dried, weighed and the vol- 
umes taken giving the results as shown. 

Curve (2) plate 2 is taken fron 
data obtained in a preliminary series and 
is plotted to show that irregularity in 
lower portion of curve (1) is apparently 
an error and should be as dotted line. 
These cane sugar curves correspond most 
closely to the theoretical osmotic press- 
ure curves, i. e. of the curves having mol- 
ecular strength for abcissa ani percentage 
gain + for ordinates. But by changing the 
the abcissa to F. P. depressions as in plate 
4, they approach :iore closely the theoretical 
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curve. Th6 above curves, to coiiply with 
the require:ients of the osmotic pressure 
theory, should be straight lines. What 
the exact factor is which enters in to 
cause the curve, has not been satisfactor- 
ily explained. 

It would appear from the tabulat- 
ed data that the cells gain in weight in 
solutions above isotonic concentrations, 
i. e. that isotonic solutions are not isos- 
motic. But when we compare the curves in 
plate 4 and note that the cells 'i^inni un- 
equally in the distilled water control, ani 
that if these points were made to coincide, 
the curves would much more nearly coincide. 
Possibly the variance then would fall with- 
in the experimental error. 
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The curves laving time for abcissa 
and percentage given for ordinates, should 
theoretically be straight lines, which is 
only true in fact, in case of the isotonic 
or nearly isotonic solutions. Nor can it 
be attributed to the death of the cell, for 
taking the cane sugar curves, plate (3), 
while the gain in distilled water, which 
becomes minus in 42 hours, may be said to 
be due to the death of the cells, yet sev- 
eral of the curves from the more concentrated 
solutions indicate that, while the gain is 
rapidly negative up to about 18 hours, af- 
ter which time it is luite as rapidly pos- 
itive, showing that the colls are not dead 
and that there is some factor other than 
osmotic pressure existing. 
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